We study the direct-and indirect-gap band lineups of GaAsP 
Introduction
The GaAsr-cPo strained-layer system has been one of the most intensively studied strainedlayer systems since Osbourn proposed the concept of strained-layer superlattices (SLS).l) In the GaAs/GaAs1-,P, strained-layer heterostructures, the band lineup has been revealed to be of type-I by several studies.2)-a) On the other hand., in the GaAs t-*P ,lGaP strained-layer heterostructures, the band lineup is considered to change from type-I to type-Il depending on the strain configuration.
For example, Gourley In the present work, we study the directand indirect-gap band lineups of GaAs;,p,f Gap strained QWr grown on GaP(100) substrates using s-r-9-1 photoreflectance (PR) and photoluminescence (PL) spectroscopy. In the GaAsl-,P,/GaP strained QW, the coupling between the light-hole and spin-orbit split-off (SO) bands cannot be ignored because of both the small SO energy (Ao -0.1 eV) and the strain effect. Taking the SO coupling into account, in this study, we have determined more accurately the band offset at the I point than previous work,6) where the analysis was simply based on the energy difference between le-lhh and 1e-11h transitions and the SO coupling was ignored.
Experimental
The samples used in this study were grown on GaP(100) substrates by metalorganic vapor phase epitaxy (MOVPE).6) The strained QW strumures consist of 5 periods of GaAsl_rP, wells and Gap barriers. The phosphorus content u in the well layer was chosen to be about 0.8. The well width was varied from 30 to 90 A. The sample structure was determined accurately using double-crystal x-ray diffraction. PR and PL measurements were carried out at 80 K and 6 K in a closed cycle cryostat, respectively. The 325 nm line of a He-Cd laser was used as an excitation source for PR and PL measurements.
Results and Discusslon
The 80 K PR spectrum of a GaAsl-"P'/GaP strained QW structure is shown in Fig. 1 The PL spectrum of a GaAsl-,P,/GaP strained QW structure is shown in Fig. 3 
